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Abstract
Even though construction tasks have a long history as an activity in the Swedish preschool, 
technology as a content matter (e.g., construction) is relatively new. Hence, preschool 
teachers are generally unsure of the content of technology and how to handle it from a 
teaching perspective. Thus, there is need for deeper understanding of how construction 
tasks in preschool can be enacted and what kind of premises are offered to the children. To 
investigate this, we took our stance in activity theory and the concepts of mediating arti‑
facts, rules and division of labour. This helped us discern what type of instructional prac‑
tices that were enacted by preschool teachers when working with construction tasks. Activ‑
ity theory in combination with thematic analysis helped us distinguish four general didactic 
actions that the teachers used to bring about the construction task—to engage, to guide, to 
coordinate, to show. These four strategies were then formulated into specific technology 
didactic actions through the perspectives of technology as product, process and concepts.
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Introduction

A shifting focus

The world of today is an increasingly technological one. Citizens need vast technological 
skills in the form of a highly developed technological literacy to navigate their daily lives 
(Rohaan et al., 2010; Turja et al., 2009). This literacy is also a very important emancipatory 
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factor, without this knowledge the citizens will not be able to make deliberate democratic 
choices (Keirl, 2006). To shape this form of citizen, it is important to begin technology 
education as early as possible, preferably in preschool (Elvstrand et  al., 2018; Stables, 
1997). From an early age, children are exposed to technology (Campbell & Jobling, 2008; 
Elvstrand et al., 2018). They observe and interact with their surrounding artifacts in order 
to make sense of the made world (Campbell, 2010). Preschool children often have an 
enthusiastic curiosity about the made world, which will help them develop their technolog‑
ical problem-solving skills. By engaging in technological tasks in preschool, the children 
will also get the opportunity to enhance their confidence in their technological capabilities 
and develop more general skills (e.g., working collaboratively in group settings) (Stables, 
1997). In the following sections we will first describe technology education in preschool 
from a Swedish perspective. Secondly, we will take a look at the teacher’s role during tech‑
nology education in preschool in general and during construction activities in particular.

Technology in the Swedish preschool curriculum

Even though technology as an explicit content matter is a relatively recent addition to the 
Swedish preschool curriculum (Hallström et  al., 2014), technology activities (i.e., crafts 
and creative tasks) have a long (well over 100  years) history in early childhood educa‑
tion (Parker-Rees, 1997; Turja et  al., 2009). Technology activities which revolve around 
making and building with different kinds of materials is not a new concept in preschool 
(Bairaktarova et al., 2011; Sundqvist, 2019). These activities have been a part of the pre‑
school practice for a long time in Sweden and can be traced back to the Fröbel-inspired 
Barnträdgårdarna at the beginning of the last century (Vallberg, 2002). These activities 
were often done within the home technology sphere (e.g. food technology, textile technol‑
ogy), as well as in the form of constructing with different materials. For example, build‑
ing blocks, woodwork, sewing and household chores such as baking, were part of Barn-
trädgårdarna anno 1947 (Vallberg, 2002).

Teacher-led learning and explicit content matter (e.g., technology) has received a more 
pronounced role with every new revision of the Swedish preschool curriculum (Broström 
et al., 2015; Sheridan & Williams, 2018). There is a strong focus on child centred “learning 
by doing” activities in preschool, and the view is often that teachers should not interfere in 
such activities or impose academic learning (Smith & Pellegrini, 2008; Turja et al., 2009) 
on activities that are initiated by the children themselves (Pramling Samuelsson & Asplund 
Carlsson, 2008). Free play and children’s independent activities, which also can be traced 
to the Fröbel pedagogy, has been central in the Swedish preschool since the days of barn-
trädgårdarna (formed in the nineteenth century) (Caiman, 2015). DiGironimo (2011) has 
developed a lens through which technology education can be viewed. This lens consists of 
a prism describing the nature of technology (Fig. 1).

The three sides of the prism represent Technology as Artifacts, Technology as a Crea‑
tion Process, and Technology as a Human Practice, while the top and bottom represent the 
History of Technology and its place in society; from past to present.

According to DiGironimo (2011) technology as artifacts revolve around the artifacts 
that people generally connect to technology (i.e., computers and machines). Technology 
as Human Practice encompasses the fact that Technology is value-laden, and not impervi‑
ous to “political, cultural, societal, ethical, environmental, economical, and personal values 
and beliefs.” (p. 1342). Technology as a Creation Process on the other hand describes both 
the design aspect of technology and the knowledge that is needed to perform the design 
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process; this aspect includes skills and knowledge that is needed to engage in design activi‑
ties in order to complete an envisioned end product.

Looking at the explicit technology goals of the Swedish preschool curriculum, it can be 
argued that they encompass DiGironimo’s (2011) description of the Nature of Technology 
on one level or another. The curriculum states that each child should get the opportunity to 
develop their ability to:

–	  explore, describe with different forms of expressions, ask questions and discuss /…/ 
technology,

–	  discover and explore technology in everyday life,
–	  build, create and construct with the help of different techniques, materials and tools 

(Skolverket, 2018, p. 15).

The importance of the teacher in construction activities in preschool

As pertaining to the specific content matter of technology, Mawson (2013) concluded that 
the two most important factors for preschool children’s understanding of technology seem 
to be teacher-led learning and the opportunity to revisit the learning situation (c.f. Stables, 
1997; Sylva et al., 2007). Plowman et al. (2010) argue that children’s operational skills can 
be developed through direct instructions and tutoring. However, Campbell (2010) points 
out that play provides opportunities for children’s learning of technology, and according to 
Stables (1997), play helps children develop confidence and control when problem solving 
in technological tasks. Meanwhile, both Stables (1997) and Campbell (2010) also stress 
the importance of a teacher being on hand to provide prompts when the children face chal‑
lenges that they cannot overcome by themselves.

When Sundqvist and Nilsson (2018) examined preschool teachers and childcare attend‑
ees view on technology education in preschool, they found that the respondents mainly saw 
their role in construction tasks as being the provider of the material and the ones setting up 
a creative environment for the children. Generally, the respondents did not see their role 
as the guiding and supporting hand in the children’s technological learning. If the teachers 
just provide the venue (in a more hands-off kind of way), there is a risk of the children fail‑
ing to achieve a successful outcome (Mawson, 2007). Jarvis and Rennie (1998) point out 

Fig. 1   The nature of technology (After DiGironimo, 2011, p. 1341)
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that children’s ability to make sophisticated generalizations regarding technology is height‑
ened if they get input from a teacher. In line with this, Turja et al. (2009) emphasize that 
teachers in early childhood education can help children develop technological skills and 
knowledge of “objects, materials, physical phenomena, process of productions, and tech‑
nological ways of working” (p. 361). Fleer (2000) highlights teacher-led tasks as a way for 
teachers to give the children help in a more hands-on way (e.g., how material can be com‑
bined/joined together and/or shaped/formed). Campbell and Jobling (2008), on the other 
hand, highlight the importance of play in technological tasks in preschool, but it should 
be noted that they simultaneously emphasize that pre-planned tasks and appropriate guid‑
ing by the preschool teachers (i.e., guiding questions) can enhance the children’s learning. 
Plowman et al. (2010), point out that the more hands-on ways of providing learning in pre‑
school can often be seen as too “teacherly” by preschool teachers, but argue that children’s 
operational skills can be developed by in-activity interactional guiding (i.e., direct instruc‑
tions and tutoring).

A common technology theme in preschool revolves around construction, and these 
kinds of activities may help foster children’s overall technological knowledge (Thorshag 
& Holmqvist, 2017) as well as their understanding of the tools and material that are used 
for construction (Campbell & Jobling, 2008). According to Parker-Rees (1997) a practi‑
cal task (e.g., construction task) can be a starting point for discussing different ways of 
solving problems with the children, or as Parker-Rees (1997) states “learning to join card‑
board boxes may not be an essential life-skill but it may provide opportunities for talking 
about ways of selecting from a range of possible strategies” (p. 6). Senesi (1998) found that 
even a relatively short construction task can advance children’s knowledge of technological 
actions (e.g., joining materials) and everyday artifacts. Research has shown that children 
aged 3 through 5 may have problems selecting appropriate materials for construction work 
and when doing the actual construction, they lack “enough technical knowledge of how to 
join different types of materials” (Fleer, 2000, p. 56).

As with technology in preschool in general, one thing that stands out as important for 
the construction tasks is the active teacher. Stables (1997) stresses that the more support 
regarding “how things work, to make things work, and to create” (p. 51) children are given, 
“the better chance there is for their technological capability to prosper” (p. 51). Siraj-
Blatchford and Siraj-Blatchford (1998) found that through teacher-led scaffolding, pre‑
school children were able to produce more elaborate constructions than children who only 
had access to the material in a more traditional free play kind of environment. And Walan 
et al. (2020) point out that when it comes to preschool children’s successful technological 
construction, guiding questions like “What kind of material could you use if you want to 
build a stable construction?” play an important role (cf. Campbell & Jobling, 2008). To 
sum up, for the children to be able to learn technological skills, it is of importance that an 
active teacher is at hand during construction activities in order to help and guide them.

Aim

In summary, the requirements of content matter learning have increased in preschool. 
Previous research points to the importance of the preschool teacher being on hand, to 
guide and scaffold the children’s technology learning. There is need for a deeper under‑
standing of how preschool teachers can design and use construction tasks in preschool 
to support children’s technological learning (Fleer, 2000), especially skills concerning 
“joining, assembling and using materials and tools” (Thorshag & Holmqvist, 2018, p. 
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57). Thus, there is a need of research regarding how preschool teachers support chil‑
dren’s technological knowledge through their instructional practices.

Consequently, the aim of this study has been to discern how teachers frame and bring 
about the learning process in technology tasks in preschool. More specifically, the ques‑
tion guiding this study was: how can teachers support children in construction activities 
in preschool?

Method

The following section starts by taking a closer look at activity theory, which we used as 
a basis for generating reliable codes in the thematic analysis. Subsequently, we describe 
action research, which was the methodological framework of the overarching project 
this study was a part of. Then, we explain the process of thematic analysis, which was 
used to analyze the data. In this section, we also describe how activity theory was used 
to help the thematic analysis. And lastly, we describe the ethical considerations.

Activity theory

The analysis of this study has been inspired by activity theory. Activity theory is a 
framework for studying the ongoing material and socially mediated process of how 
people transform reality and themselves (Roth et  al., 2012). It is a way of analysing 
and interpreting data that describes human discourse and behaviour and considers both 
social interactions and human conduct (Ekström, 2007; Engeström, 1993). The activ‑
ity theory triangle can be used for analysing an educational setting (Hashim & Jones, 
2007). Sundberg et al. (2016) used group discussions and video recordings of preschool 
teachers from inhouse science activities to identify the different elements, relationships 
and contradictions central to understanding how these science activities were framed. 
The use of the activity triangle made it possible to detect structures and contradictions 
through a vast amount of data (Fig. 2).

Fig. 2   The activity system trian‑
gle (After Engström, 2001). The 
oval depicting the object is meant 
to show that “object-oriented 
actions are always, explicitly 
or implicitly, characterized by 
ambiguity, surprise, interpreta‑
tion, sense making and potential 
for change” (Engström, 2001, 
p. 134)
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Tools and semiotic signs

The subject, in activity theory, is usually defined as an individual or a group and it is the 
actions of the individual or group that is the focus for analysis. The object is the issue that 
is being acted upon by the subject (i.e., the event—what is going on) (Daniels, 2004; Iss‑
roff & Scanlon, 2002; Roth et al., 2012). This act is carried out by the subject based on a 
need (Van Aalsvort, 2004), and the subject acts on the object using mediating artifacts in 
form of tools (i.e., objects) and semiotic signs (i.e., tools for thinking) in order to transform 
it (Hardman, 2005; Issroff & Scanlon, 2002). Plowman et al. (2010), who studied young 
children’s learning with technology, state:

Technology-mediated learning is particularly appropriate for sociocultural analy‑
sis because of the centrality of tool-mediated action and the ways in which this can 
reveal learning. The ‘tools’ can be technological artefacts, in which case analysis 
focus on human-technology interaction, or dialogue and social practices, in which 
case the interactions are interpersonal (p. 94).

The concepts of tools and semiotic signs are not clear-cut. In defining the former, we (i.e., 
the authors of this article) equate tools with technological artifacts, that is: an object con‑
structed by a thinking being, designed to have certain properties, solve human problems 
and fulfil human desires (Ginner, 1996; Säljö, 2008). These technological artifacts can be 
both material (e.g., a hammer or a whisk) or of a more abstract character—like a calen‑
dar, which depends on an intellectual system for counting days (Säljö, 2008). In defining 
the latter, we have taken our stance in a multimodal perspective. According to Halliday’s 
(2014) systemic functional linguistics, which multimodality sprang from, language is a 
social semiotic system that humans use for meaning making. However, language isn’t the 
only way of communicating, people also use facial expressions, head movements, gestures, 
and their surroundings as part of communicating (Flewitt et al., 2009). In multimodality, 
the concept of modality is used to describe these communicative modes (e.g., speaking, 
writing, gestures, picture, and attire) (Kress, 2009; Kress & van Leeuwen, 2006; Scol‑
lon & Scollon, 2009; Sellander & Kress, 2010). Kress (2009) describes that a mode is 
always used in conjunction with at least one other mode in what is called modal ensem‑
bles, designed with a specific function or task in mind. A central principle of multimodal‑
ity is that of mediated action, which refers to the mediated nature of social action. The 
social actions should be construed as happening between social actors and/or between the 
actor and the surroundings, which means that they can’t be separated from the context they 
appear in Jewitt (2009) and Norris (2009). This interaction can be defined as “any action 
that a social actor performs in which the actor communicates a message. Such a message 
can be constructed intentionally or given off unintentionally” (Norris, 2009, p. 79). Hence, 
we view the mediating artifact of semiotic signs as the ways the preschool teachers interact 
with the children using modal ensembles in the object-oriented process.

Rules

The category named rules has to do with how the relationships in the system are regu‑
lated—what kind of implicit and explicit norms and regulations govern the possible 
actions and interactions within the activity system (Engeström, 1993; Hardman, 2005). Just 
like mediating artifacts is the mediating factor between subject and object, rules are the 
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mediating factor between subject and community—where the community can be defined 
as the participants (individuals or subgroups) of the activity system, who share the general 
object (Daniels, 2004; Engeström, 1993; Issroff & Scanlon, 2002; Murphy & Rodriguez-
Manzanares, 2008). In our case the community can be defined as the pre-school teachers 
and children.

Division of labor

Finally, division of labor relates to both the division of tasks (horizontal division) in the 
community and the division of power and status (vertical division) (Engeström, 1993; 
Hardman, 2005). This can also be described as “the explicit and implicit organization of a 
community as related to the transformation process of the object into the outcome.” (Issroff 
& Scanlon, 2002, p. 78) and can be defined as the mediating factor between object and 
community (Issroff & Scanlon, 2002). Even though both children and pre-school teachers 
(i.e., the two parts of the community) are encapsulated in the element of division of labor, 
in this study it has been the pre-school teacher’s enactment of the tasks that has been under 
investigation. Thus, in this study, division of labor can be dubbed as the teacher’s role.

Action research

This article is part of a larger action research project conducted during a period of 
13  months at two preschools, with the same principal, in a medium-sized city in Swe‑
den. Attendance in the project was voluntary and resulted in eight teachers, from five dif‑
ferent units, forming the action research group along with author 1. Action research is a 
method for the research field and the practice (that the research field is studying) to meet 
on equal terms, where the practice identifies a problem within the own organization that 
can be solved with the help of the research field. This process can also contribute with new 
theoretical insights and research tools (Herr & Anderson, 2005; Rönnerman, 2010, 2012; 
Westlander, 2006). Just like activity theory, action research can be placed in the socio-
cultural research sphere. Lev Vygotski, from whose writing’s activity theory springs, and 
Kurt Lewin, who is recognized as the founder of action research, were inspired and influ‑
enced by each other’s works (Somekh & Nissen, 2011). Both activity theory and action 
research “share the fundamental assumption that knowledge emerges as aspects of practice 
(Somekh & Nissen, 2011, p. 95), and activity theory can be used as an effective analytical 
tool in action research (e.g., Boey & Fong, 2013; Stuart, 2014; Thorgeirsdottir, 2015).

Action research is done in iterative cycles of plan-act-observe-reflect. In this article we 
take a closer look at what happened during the enactment part of cycle one (i.e., how the 
technology tasks were staged by the preschool teachers). The first cycle had more of an 
open-ended character (i.e., more in the tradition of the preschool way of handling learning/
play) than the following two cycles, which more closely resembled that of a school assign‑
ment and revolved around a narrower subject matter of opening/closing.

It is the act itself—the staging of the technology tasks—that has been the unit of analy‑
sis, not the planning of the task or the action research group’s joint reflection of said tasks. 
The analysis in this study was done on an individual level (i.e., single teacher or pair of 
teachers in the inhouse technology tasks). The data for our study consists of five imple‑
mented inhouse technology tasks. Each activity consisted of one or two preschool teacher/s 
and four children. The inhouse technology activities were approximately 1 to 1.5 h long 
and were all video recorded. The task that was the basis for our empirical material could 
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be described as a teacher-led construction task. This task revolved around constructing/
designing a model house out of cardboard boxes and cardboard using primarily screws, 
nuts and bolts, but also other material and construction tools (these tools should not be 
confused with tools from a mediating artifact perspective). The task connected to the pic‑
ture book/tv-series characters of The Frog and his Friends (developed by Max Velthuijs), 
which all of the units had as their ongoing theme at the moment of the data collection. To 
discern how the tasks were staged, we took our stance in activity theory and the concepts 
of mediating artifacts, rules and division of labor (the teacher’s role) (Table 1).

The action research group decided that screws, nuts, bolts, cardboard and cardboard 
boxes should be the construction material available to the children and that some kind of 
tools for hole making were also needed. The consensus in the group was that it would be 
optimal to contextualize the tasks by connecting it in some way to the present theme at the 
preschool (i.e., that of the Frog and the Friends) and prepare the children for the tasks by 
touching on the concept of houses in some way (e.g., technology walks, cf. Bjurulf, 2013). 
Learning in preschool should never lose the child’s perspective, but in this study, we have 
mainly focused on the teacher’s role, not the children’s. However, an overall inspection of 
the empirical data shows that the children were active participants in the tasks and seemed 
to view them as meaningful and interesting (cf. Sheridan & Williams, 2018).

Analysis

In order to identify how the teachers supported the children in the construction task, we 
searched for recurring patterns in the teacher’s actions—what we call didactic actions. In 
order to discern these didactic actions, we used activity theory in combination with the‑
matic analysis.

The coding process of thematic analysis has sometimes been criticized for being a tad 
too arbitrary (Boyatzis, 1998), but using the well-defined categories of mediated artifacts, 
rules and division of labour from activity theory, presented us with a framework for iden‑
tifying the codes (i.e., the sub-categories of mediated artefacts, rules and division of labor) 
in the data material in a reliable way. According to Braun and Clarke (2006), the process of 
thematic analysis can be described with the following steps—familiarizing oneself with the 
data, coding the material, identifying the common themes, reviewing the themes, and lastly 
defining and conveying the themes. It was during the first two steps—familiarizing oneself 
with the data and coding the material—that activity theory came into play. The analysis 
started with looking at the data material through the categories of mediating artifacts, rules 
and division of labor (the teacher’s role). Even though familiarization started during the 
video recording of the five construction tasks (which was done by author 1), this step was 
mostly done through repeated viewings of the five different tasks video recorded by author 

Table 1   The tasks at the five 
units were structured as follows

Unit Teacher/s Children Age

A Eva and Lena 4 girls (A1-A4) 5
B Susanne 4 boys (B1-B4) 4
C Jenny and Sara 2 girls, 2 boys (C1-C4) 5
D Anna and Malin 2 boys, 2 girls (D1-D4) 3
E Carina 2 girls, 2 boys (E1-E4) 3
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1. During these viewings, author 1 wrote down brief summaries of what was happening 
on screen (i.e., the interaction/communication between the preschool teachers, the children 
and their surrounding). These summarizations were done from a multimodal perspective, 
where deeds were as important as words, and where a whole sequence of events constituted 
a multimodal interaction (cf. Norris, 2011). This process resulted in an initial mapping of 
the categories. This mapping was then exemplified by excerpts from the transcripts and run 
by author 2 and 3. Agreement was reached for some of the sub-categories. For the ones 
where an accord wasn’t reached, a discussion between the authors ensued that resulted in 
either a stay of category or a somewhat revised definition of category. This new mapping 
of sub-categories was then used as a lens by author 1 as the video recordings were once 
more reviewed. In this process, some sub-categories were re-defined and were once again 
discussed with author 2 and 3 until consensus was reached.

After all of the data material had been mapped out in codes, the step of identifying com-
mon themes ensued. Preliminary themes were identified by author 1; preliminary themes 
were discarded; preliminary themes were collapsed into one another or split in two, and 
so on. This resulted in initial themes of didactic strategies that cut across the categories of 
mediating artifacts, rules and division of labor. These initial themes, and accompanying 
excerpts, were then run by author 2 and 3. Just like with the codes, agreement was reached 
for some of the themes, and for others the discussions resulted in a re-definition. One of the 
leading aspects in these discussions revolved around patterns in the framing of the tasks in 
the different preschool units. Using this revised set of themes, the coded material was once 
more examined by author 1, which again resulted in some new, folded or split themes. This 
whole process was done iteratively until consensus was reached between the authors, and 
the final themes were identified. This then, concluded the step of reviewing the themes.

Ethical considerations

From an ethical perspective, children are viewed to be in a particularly vulnerable situ‑
ation—many may still be too young to consider whether they really want to participate 
in the research or not. It is customary to get a written consent of approval from parents/
legal guardians as well as talk to the children so they are aware that their participation in 
the research/task is voluntary. For this study, a consent form (describing the how’s and 
why’s of the study) was sent to all parents/legal guardians, and only the children whose 
parents/legal guardians had signed this form were considered for inclusion in the filmed 
tasks. All parents/legal guardians were also invited to an information meeting about the 
study, which was held by author 1 and one of the preschool teachers. The children who 
participated in the tasks were selected by the preschool teachers from the ones that had got‑
ten approval from their parents/legal guardians. Just before the filming of the tasks, author 
1 talked to the children about why he was visiting the preschool and also showed them the 
video recorder. Author 1 also tried to be observant during the tasks of whether some of the 
children were interested in leaving. It should be noted that some of the youngest children 
in the tasks sometimes asked when it was time to go outside to play, or when it was time 
to eat. In these instances, author 1 let the preschool teacher handle the situation, primarily 
because of their contextual history and understanding of the children. In some instances, 
they encouraged the children to press on with the task, while in other instances they let 
the children leave the task. To make sure that the content of the tasks wasn’t exclusive to 
these children, the teachers created similar tasks for other children at later dates. All of the 
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children and preschool teachers that appear in this article have been made anonymous (i.e., 
their real names have been changed).

Results

Using the well-defined categories from activity theory—mediating artifacts, rules and 
division of labor—as a springboard, we were able to sift through the vast amount of data 
from each task (the five preschool units) and structure it into sub-categories. The following 
tables present:

(a)	 the different mediating artifacts we found in the data material. As described earlier, we 
differentiate between physical mediating artifacts (i.e., tools), and verbal interactional 
mediating artifacts (i.e., semiotic signs),

(b)	 what kind of rules that seemed to govern the tasks,
(c)	 what kind of roles the preschool teachers took on.

Using these categories and sub-categories as a basis (i.e., as codes), we could then 
return to the data material and employ a thematic analysis, which resulted in themes of 
qualitatively different didactic actions on how the teachers framed and brought about the 
construction task. These actions could be defined as to engage, to guide, to coordinate and 
to show. One sole interaction sequence between teacher and child can of course contain 
multiple didactic actions. For example, a teacher may herself use a nut and bolt to show 
a child how to screw on the nut clockwise, and at the same time verbally guide the child 
on how the process is done in a clockwise manner. The teachers did not use the different 
didactic actions equally during the activities—some of the didactic actions were used more 
than others. However, the focus of the analysis has been on trying to discern all of the dif‑
ferent didactic actions that teachers employ in construction tasks in preschool (Tables 2, 3, 
4, 5).

To engage

The teachers tried in a couple of different ways to contextualize the construction task in 
relation to the children’s earlier experiences. One way of doing this was to connect the 
task to the present theme at the preschool—that of the Frog and the Friends. As shown in 
Boström (2018), one of the reasons the teachers gave for adding this material had to do 
with getting the children more emotionally engaged in the task. The teachers did this either 
by having a more casual discussion about the present theme with the children, or by role‑
playing as the characters from the books about the Frog and the Friends. For example, in 
unit B, Susanne introduced the task by taking on the role of the Pig from the picture book 
series. The children sat in front of her on the floor and Susanne moved a small figurine of 
the Pig in her lap.

Susanne: ‘Hi, my friends! Today I have an assignment for you. Me and all of the 
Friends live in a single box for the moment. The Frog, I, the Hare, the Rat and the 
Duck. It is so crowded, could you help me in building a house, where all of us have 
room to live together?’
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Table 2   Physical mediating artifacts

Physical mediating artifacts A B C D E

Bolts X X X X X
Screws X X X X X
Nuts X X X X X
Spacers X X X
Hinges X X X
Pen/pencil X
L-shaped irons X
Cardboard X X X X X
Cardboard boxes X X X X X
Hole puncher X X X X X
Scissors X X X X
Screwdrivers X X X
Awls X
Different tables (material and construction) X X
Figurines (The Frog and his friends) X X X
Pictures of houses X X
Letter from the frog X
Paper for sketching and writing X

Table 3   Verbal interactional mediating artifacts

Verbal interactional mediating artifacts A B C D E

Connecting the assignment to the present theme at the preschool X X X X X
Guiding questions on the usage of the tools and the material X X X
Guiding questions about the intent of construction X X X X
Using correct terms for the tools and the material, and acknowl‑

edge when the children use the terms
X X X X

Connecting to earlier discussions about houses X X X
Connecting to earlier technology walk experience X X
Taking the role of the frog and his friends X X X
Demonstrating hands-on how the tools and material can be used X X X X

Table 4   Rules

Rules A B C D E

The problem-solving aspect of the activity should be a joint mission for the children X X X X
Every child shall explore and familiarize themselves with the construction tools and 

material
X X X X X

The construction shall connect to the theme of the Frog and the Friends X X X X X
When using sharp tools, the children should get assistance X X X X
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And in unit C, Sara handed over a letter from the Frog to the children, wherein the Frog 
asked the children to help him build a house that he and all of the Friends could live in 
together.

Sara: [Reads from the letter to the four assembled children] ‘We’re in need of your 
help to build a house that all [emphasis] of us friends can live in together.’
/---/
Sara: How many should fit in the house now again? It was…
C1: The Frog.
Sara: The Frog.
C1–C4 in unison: The Pig
Sara: The Pig.
C1–C4 in unison: The Hare
Sara: The Hare.

Another way of engaging the children in the task was to connect to their earlier experiences 
of everyday technology related to the task. Some of the teachers did this by reminding the 
children about some prior task or tasks (e.g., searching for houses on the net or going for 
a technology walk and looking for different kinds of houses) in order to draw parallels 
between “real” construction and the construction task at hand. To stimulate the children’s 
recollection, the teachers often used physical or digital photos. The following excerpt from 
unit D can be used to highlight this.

Malin: And here is a house that was built out of wood [shows a photo of a house on 
the iPad]. We looked at many houses—at how they were built. And in this house 
[swipes to a new photo], which was built of bricks—in this house, many families 
lived.
D1: Yes.

The actual artifacts in the construction task were also used as a way of helping the children 
draw parallels between the task and everyday uses of said artifacts. Like Eva and Lena did 
by reminding the children of their previous technology walk.

[A1 through A4 are gathered around a table with the teachers.]
A1: What’s the name of these [points at a hinge]?
Eva: Yeah, what is that? Pick them up and let’s take a look [A1–A3 pick up a hinge 
each].

Table 5   The teacher’s role

Teacher’s role A B C D E

Safekeeper of the sharp tools X
Supervisor of the tools and the material X X
Arranger of the children’s positions (to ensure safety) X
Implementor of the children’s ideas X X X
Director—guiding the children in describing and connecting their different 

ideas
X X X

Director—spotlighting the children’s attention to what the other children are 
doing

X X X X

Supporter—encouraging children to help out with each other’s quandaries X
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A2: You can bend it. I think it’s something from a door.
Lena: A thing for opening a door, yes, exactly.
Eva: Do any of you remember—A2—do you remember what the name of it is? Do 
you remember that we took photos of these things?
A2: Mm. Yes, but I don’t remember the name.

Sara and Jenny on the other hand, connected the hinge to everyday use by using the sur‑
roundings of the actual construction task.

[C1-C3 is standing around the construction table, C3 has just fastened the hinge to a 
piece of cardboard]
C3: I managed to fit it in… [looks at the construction in his hand containing the card‑
board and hinge].
Sara: Does it work?
C3: Mm.
Sara: Have you seen the big hinges we have on our doors [turns to the patio door]—
you can’t see them on that one, but on the door over there… [points to the door that 
leads to the main assembly room]. Look over there, children, where Jenny is [points 
towards Jenny who has gone over to the door and is pointing at one of the hinges].

Some of the teachers were also observant of the children commenting on their hands-on 
experience of the material and engaged the children by asking follow-up questions. Like 
Eva and Lena did when the children talked about using a screwdriver.

A1: I am not that good at using a screwdriver [holds up a screwdriver in the air].
A2: I’m not good either, it’s only my dad who is good at it. He builds stuff.
Lena: Does he often build things?
A2: Mm, he helped grandpa with the toilet downstairs. He helped grandpa… with 
the sink.
/---/
Eva. Did they replace sinks??
A2: No… yes, they changed them!

Or like how Carina did at the beginning of the task in unit E when she showed the nuts and 
bolts to the 3-year-olds, and they immediately brought up their parents.

Carina: …and you’re going to build the house. And you can use these kinds of card‑
board boxes [shows a box for the children], and then you shall use screws and nuts 
[shows a plastic box containing nuts and bolts for the children]. Have you seen these 
kinds of screws before?
E3: No.
E4: Yes.
Carina: You have, E4?
E4: Yes.
E3: My mom has used those kinds of screws for hammering those things you (inau-
dible) flowers on.
Carina: Your mom has nailed those things you put flowers on?
E3: Yes.
Carina: Maybe these trellises they can grow on [makes a vertical movement with her 
hands]?
E3: Yes.
/---/
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Carina: But you know what? These screws are not made for use with a hammer 
like nails are [hammers in the air with her hand].
E3: Nope.

To verbally guide

When it came to the more hands-on aspect of the task (i.e., the children’s usage of the 
tools and the construction material), as well as how they could go about solving the 
larger problem of constructing the house for the Frog and the Friends, we differentiate 
between to verbally guide and to show. In the former, the teachers use the children’s’ 
constructions actions as a springboard to verbally help them along in the process of 
constructing the final product. In the latter, it is the teachers themselves that are taking 
the actions.

In the following excerpt we see how Carina verbally instructs a child in combining 
nuts and bolts. The aspect that is singled out is that the material only works clockwise.

Carina: Have you tried turning it in both directions?
[E3 starts turning the nut clockwise]
Carina: Look! It works.

Another aspect was the “fitting” of the nuts and bolts (i.e., that the diameter is the same) 
and in the following excerpt Eva is verbally guiding a child in finding suitable nuts and 
bolts.

Eva: It feels like perhaps it (i.e., the nut that A4 is trying to fasten) is too big, see 
if you can find a smaller one. You can look for one in this box [reaches for the box 
with nuts and bolts].
/---/
[A1 has put a lot of nuts in front of her on the table.]
A1: We need some screws [reaches for the box with screws, nuts and bolts].
Lena: Do you find any screws?
A1: I will gather…
Lena: Do you find any that fits?
A1: I’ll test and see.
[A1 tests if a screw fits in one of the holes of the hinge—and it’s a perfect fit.]
A1: This fits! It fits! [Shows it to Lena.]
Lena: Check it out! Good! And have you found any that fits [Turns to A3]?
[A3 shakes her head.]
Lena: See if you can find any.

The teachers also verbally guided the children in how to go about the actual construction 
of the house. In the following excerpt we see how Malin is helping the children along in 
the construction process (i.e., solving the problem for the Frog and the Friends).

Malin: Should we try to connect a wall on the opposite side as well?
A1: Mm.
/---/
Malin: Are we in need of more walls [Picks up a cardboard and holds it on the 
opposite side of the wall that is already fastened with nuts and bolts]?
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The teachers also verbally guided the children in singling out what constitutes a house by 
highlighting major important aspects of a building, like Sara and Jenny did by using the 
children’s sketching of the planned house to highlight different parts of a house.

Sara: What are you drawing, C1?
C1: A house.
Sara: A house. And now?
C1: The windows.
Jenny: Mm.
Sara: The windows. How do you know how the windows look, are those like the ones 
you have at home?
[C1 nods]
/---/
C4: We need a door as well.
Jenny: Yes, exactly. Perhaps you can do that [hands the sketch over to C4].

To show

In all of the tasks, the preschool teachers focused on the children’s understanding of how 
the construction material and tools worked and could be used to construct the house. As 
stated before, this was partly done by verbally guiding the children’s exploration of the 
material but was also done by instructing and showing the children exactly how the tools 
and material should be used. It was also done by highlighting different types of houses for 
the children.

In the following excerpt we see how Carina introduces nuts and bolts for the 3-year-olds.

Carina: And then we have screws that are not sharp (i.e., not pointy). They have 
something here that is called a nut [emphasis] [holds up a nut and bolt in front of the 
children and screws off the nut.]
E3: Can I do that?
Carina: Yes, you can try [hands over the nut and bolt to E3].
E2: I also want to try.
E4: And me too.
Carina: And then you can do like this, E3. Hold on, I’ll show you. It’s best that I 
show how it is done first [addresses all four children].
Carina: Here is the screw and here is the nut [holds the bolt and nut in each hand in 
front of the children], and then you can screw it on like this [shows how it is done.]
[E3 picks up a bolt and nut]
Carina: You can try this one [gives a nut and bolt to E2]. And you can try this one, 
E1. And you can try this one, E4.
[E1–E4 try screwing the nut on and off from the bolt]

The teachers also ‘showed’ the children the correct names of the material by using the right 
nomenclature for the physical mediating artefacts (e.g., nuts, bolts, screwdrivers) and often 
acknowledged when the children did this as well. In the following excerpts we first see how 
Malin states the names of the artifacts when introducing them in a methodical manner to 
the 3-year-olds in unit D, and then how Sara is emphasizing the correct nomenclature dur‑
ing the construction process in unit C.

Malin: Here we have something called L-shaped irons [takes one of the L-shaped 
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irons and holds it in front of the children]. And here we have something that is called 
spacers [holds it in front of the children]. Here we have a lot of screws [holds the box 
in front of the children], bolts you can say as well.
D1: Bolts [takes a bolt and holds it up in the air].
Malin: And here we have nuts.
/---/
Sara: Look and see if you can find anything to use as well, D2.
[D2 goes over to the box and grabs a hinge.]
Sara: Did you find anything that fits? Ah, you suggest a hinge [emphasis].

In the following excerpt, it is the 5-year-olds themselves in unit A that state the name of the 
artifacts when Lena introduces them, and Lena highlights the correct names by restating 
what the children just said.

A1: Screws.
Lena: Screws. And what is this [holds up a nut].
A1: Nuts.
Lena: Nuts.

The task revolved around constructing a house that the Frog and Friends could live in 
together. “Living together” can of course be interpreted in many ways and there are mul‑
tiple ways to construct a building that can house a lot of individuals. Some of the teachers 
focused on showing different designs of houses to children by using digital or physical 
photos.

C1: I am making the house for the Frog.
Sara: Are you thinking that the Frog should live at the top floor? Should the duck live 
below… or should he live next door? You have to decide on that.
/---/
Sara: [Turns around and picks up two photos, shows the photos to the children] You 
will have to decide together if you want to have them (i.e., the rooms that the children 
are constructing out of boxes) on top of each other, like in a storied building [points 
to the photo of a storied building] or /…/ if they should be next to each other [points 
to a photo of a single flat building].

To coordinate

All the teachers actively engaged in coordinating the children’s actions. At the start of all 
the tasks (units A through E), the teachers informed the children that the construction of 
the house and the problem-solving aspects should be considered as a collaborative ven‑
ture. This was then reinforced during the remainder of task A and C, and at least halfway 
through D and E (until some of the children lost interest in the task), but was only stated in 
the beginning of B. The reinforcement was explicated by stating that this should be seen as 
the premise of the task (e.g., ‘remember that you should solve the problem together’), like 
we see Lena doing when she took on the role of the Frog:

Lena: You four, will—together—build one [emphasis] for me and my friends.

Susanne more or less did the same in unit B, where she had the children on the floor in 
front of her and the figurine in her hand and told them that the mission was to design a 
house.
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Susanne: ‘Hi my Friends! Today I have an assignment for you. The Friends and I live 
in a single box for the moment. The Frog, I, the Hare, the Rat and the Duck. It is so 
crowded, could you help me build a house where all of us have room live together?’

In line with the collaborative emphasis, the teachers took on the role of the facilitator of the 
children’s cooperative effort. This was either done by helping the children describe their 
ideas of how to build the house to each other (in order to help them identify different alter‑
natives on how to proceed) or by asking them if they were in agreement during construc‑
tion—like Lena and Eva is doing in the following excerpt:

A2: I am thinking this can be ‘airholes’ (i.e., air conditioning) [Makes a hole in the 
box with a screwdriver].
A4: Yes, on the side…
A2: Yeah, on the side there are some ‘airholes’.
Lena: Have you checked with the others (i.e., A1 and A3) if they also think that this 
[touches the box with one hand] is what will be the house?

When the children focused on constructing (or talked about wanting to construct) separate 
parts of the house (e.g., a room, a door, or a wall), some of the teachers tried to help them 
to coordinate the different parts into a whole product. This was often done by first help‑
ing the children connect their construction ideas, and then by discussing how this should 
be done from a construction perspective (e.g., “it needs to be solid and durable”, “which 
assembly method can we use?”). The following excerpt is an example of the former (i.e., 
connecting the children’s construction ideas).

C1: [Picks up a cardboard shoebox] If we cut away this [points at the bottom of the 
shoe box], then we can use it as the roof, then the roof will have text on it [points at 
text at the bottom of the shoe box].
Jenny: Aha! Bring it over to the black table.
[C1 and C3 bring the two cardboard shoe boxes over to the table]
[Sara, Jenny, C1, C2 and C3 gathers around the table with the shoe boxes in front of 
them]
Jenny: What is your idea, C3? What was your idea with this [pulls the lid off the 
cardboard shoe box]?
C3: To make the door.
Jenny: Ah, you were thinking that you could make the door from that.
C1: But then we need an opening [meaning door opening], so one can enter—so the 
hare can enter, because he has… [raises both hands in the air].
Jenny: Mm-hmm.
Sara: Ah, you’re thinking about his ears.
C1: Yes.
Sara: Perhaps he can lower his head, so his ears won’t get stuck in the door… or the 
frame.
/---/
 [C1 is trying to cut out a doorway with a pair of scissors in another shoebox]
Sara: Should we try to put the two together in some way? If we don’t, we will have a 
separate door (i.e., the other shoe box that was discussed) and a separate roof.

And in the following excerpt we see Malin and Anna discussing with the children about 
how the different parts can be assembled.

D2: This is the floor [points at the bottom of the cardboard box on the table].
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Malin: Mm, exactly. What do we need more than a floor in the house?
D2: Eh, a roof.
Anna: Mm.
Malin: A roof!
D1: Yes, that we must have.
Malin: How shall we construct the roof?
D1: We need nails.
/---/
Malin: …but we don’t have any nails, but we have screws.

Discussion

The majority of the preschool teachers in our study guided the children’s work, both from 
a ‘operational-perspective’ (i.e., how to use the tools and combine the material) (cf. Fleer, 
2000; Plowman et  al., 2010) and from a ‘intent of construction-perspective’ (cf. Walan 
et al., 2020). Our analysis shows that the teachers in our study took on the role of the guid‑
ing hand and through guiding questions and scaffolding tried to enhance the children’s 
learning (i.e., help the children develop construction skills and collaborative skills). This is 
in line with what has been observed earlier by Siraj-Blatchford and Siraj-Blatchford (1998), 
Campbell and Jobling (2008) and Thorshag and Holmqvist (2018). In this regard, and in 
contrast to what Thorshag and Holmqvist (2018) and Plowman et al. (2010) describes (i.e., 
that preschools teachers are anxious about tasks being too school-like), the teachers in our 
study did not seem to have any problem with taking on the role of the instructor. Dur‑
ing the planning sessions (see Boström, 2018), they even talked about it as being vital for 
fulfilling the curriculum goals, especially considering the content matter being somewhat 
new for their respective unit. Plowman and Stephen (2007) note that adults have a critical 
role of assisting preschool children by helping them in their learning process when inter‑
acting with technology (in Plowman’s and Stephen’s case—digital technology), what they 
call guided interaction. According to Plowman (2016), guided interaction includes “pro‑
viding supportive assistance /…/ showing interest, asking questions, making suggestions, 
or being physically present.” (p. 103). When it comes to guided interaction, Campbell and 
Jobling (2008) found that a common way of encouraging preschool children’s problem-
solving process was to pose questions like How do you think we could do that? These kinds 
of questions were also commonly used in our study.

As it did for Sundberg et al. (2016), activity theory as an analytic tool helped us identify 
structures in a large amount of data. Even though our three analytical categories—medi‑
ating artifacts, rules and the teachers’ role—are often intertwined and represent different 
aspects of a holistic whole, they helped us define how the teachers framed, and brought 
about the learning process in the technology tasks. Through this analysis, we were able to 
identify four common themes of didactic actions the teachers used to bring about the tech‑
nology task. These four can be described as to engage, to guide, to coordinate and to show. 
We have, in the matrix below, further organized and exemplified these strategies with 
regards to the task as a process; the task as a product; and the task as concepts. The com‑
mon themes can more or less be described as general-didactic, and by breaking down these 
further by using process, product and concepts, we were able to discern what they meant 
from a more technology didactic perspective. Process, product and concepts were derived 
from DiGironimo’s (2011) aspect of Technology as a Creation Process. Due to the nature 
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of the construction task (i.e., revolving around the creation process), the other aspects from 
DiGironimo’s prism were not focused upon in any prevalent way by the preschool teachers. 
According to DiGironimo (2011), Technology as a Creation Process includes skills and 
knowledge that are needed to engage in design activities in order to complete the envi‑
sioned end product—which we have divided into process, product and concepts (Table 6).

The technology task in this study can be defined as a teacher-led construction task with 
a clear content matter, and with a semi-open-ended structure. The importance of the child 
initiated free play has been stressed as an important part in making a task meaningful and 
interesting (e.g., Milne, 2013). However, the majority of the children in the five tasks were 
very interested in the construction activity at hand and seemed to find it meaningful. Dur‑
ing a follow-up meeting (see Boström, 2018) two of the preschool teachers (Eva and Lena) 
reported that the children who took part in task A wanted to continue working after lunch, 
and the other children in their unit kept asking when it would be their turn to make a ‘tech‑
nology house’. Furthermore, in the planning session, all the preschool teachers said that 
they thought the children would be interested in the task for about 20–30 min tops. In the 
end, the majority of the children in unit A through E worked intensely for 1 to 1.5 h.

Our study shows that when preschool teachers take an active role in technology tasks 
about construction, they use a variety of didactic actions to help the children’s learning pro‑
cess regarding different perspectives of technology (i.e., process, product, concepts). When 
Sundqvist and Nilsson (2018) examined preschool teachers’ and childcare attendees’ views 
of technology education in preschool, they found that the respondents mainly saw their role 
in construction tasks as being that of the provider of the material and the one setting up a 
creative environment for the children. The respondents did not generally see themselves as 
having the role of the guiding and supporting hand in the children’s technological learning. 
As we have shown in our results, this may be a problematic stance to have as a preschool 
teacher when engaging in technology tasks. Without the guiding adult important aspects of 
technology may be lost to the children.

Conclusions and further research

In accordance with what earlier research has pointed out (e.g., Campbell, 2010; Mawson, 
2007; Siraj-Blatchford & Siraj-Blatchford, 1998; Stables, 1997; Walan et  al., 2020), this 
study highlights the importance of the preschool teacher taking an active role in construc‑
tion activities in preschool. However, this study also digs deeper into what that active role 
may mean from a technology didactic standpoint. Our research points to a map that com‑
bines general didactic strategies (i.e., to engage, to guide, to coordinate and to show) with 
technology specific areas (i.e., process, product and concepts), which results in specific 
construction didactic strategies. This didactic map is one step closer to answering the ques‑
tion of how construction tasks in preschool can be designed and used by preschool teachers 
in supporting children’s technological learning (e.g., Fleer, 2000). This, combined with the 
fact that construction is a central part of the preschool activities (e.g., Sundqvist & Nilsson, 
2018), leads us to conclude that our findings can play an integral role in future preschool 
teacher education—in both pre-service and in-service education. The map can be used as a 
kind of didactic toolbox when discussing and planning construction activities.

The preschool teachers’ didactic strategies have been the main focus in this study. This 
is undoubtedly only one part of the interaction taking place in a construction activity in 
preschool. We suggest further research takes a closer look at the children’s construction 
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focused actions during construction activities and additionally at how the teachers navigate 
the children’s different technology experiences and construction ideas.
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